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< 54 > Cnocod xaifflreecKoa" odpadorita n o-tbk pac Taiurara e ckhx 
ajiwa3HHX arpsfaTOB 

H3odpeTeHne othocbtch k oCtaacTa B3rcT0BtfeHBJi aeraJiea" 
saaaHH a EHCTpyweHTa, ocHame hhhx noaaKpacTaJunraecKBMa CBepx- 
TBepflfiaiH arperaTai/ia, HanpHwep, ajiMa3aMB.TBna dajuiac a Kapdoaa- 

EO, B HaCTHOCTH, djpOBHX KOpOHOK, BATOT, adpa32BHHX KpyroB, 

•BurJiaJsaiBaTeJieir, KapaHitaaiefi w& npaBica adpa3BBHHX KtgrroB, 

D83U0B B $BJTBep. 

H3BecTHH pa3JDiHHHe cnocodH y.nyHseHBH cbohctb 3epeH adpa- 
sbbhhx MaTepaaJi03 b tom lacne a am«a3a, Hanpawjep, njTeM aaHe- 
ceHHH Ha noBepXHOCTB ajn.?a3a ojroff nopacroro bjib KpacTaJwnreecKoro 
Kapdaia Kpewaas b ra30BQ2~ cpeae npa TeMiepaTypax I3C0-I500°G ^ 
yum nyTea TepMaodpadouca 3epeH b BaKyjMe npa TewniepaTypax 
I500-I6C0°G a saeyyaa IxICT 4 - I0xI0" 5 mm pt..ct. /%/. 
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3th cnocoda He nparoaHH y^mnm cbo^ctb noJiBKpHCTaa- 
xmecn-nx ajiMa3HHX arperaroB, soTopue B3-3a naxmm b hex /b 
Ka^ecTBe TexHOJiorEraecKoS npH.Mecn/ MeTaJwa - KaTajm33Topa, 
np« ctojtb bhcokhx TewnepaTy pax dysyT rpaSuT r poB stb ch . 
3ro npEBeneT k yMeHtmeHwo hx hpohhoctb b adpa3HBHoff cnocodHocTH. 

HaBecTeH TaKHe caocod noBHaeHiw b3Hococto2xoctb adpa3HB- 
HHX COrJTaCHO HOTOPOM7 8JTM33H noiepHBarar MeTajnrOxM ^7. 

3tot weTon He npHroaeH jpra yjjy^meHHH MexaHOTecxHX cbohctb 
nojDaKpKCTaiiJisiHecKiix ajnvia30B, TaK kbk Tanoe noKpHrae He moxbt 
hobhchtb adpa3KBHyK> cirocodHocTB arperaioB. 

Haadojiee 0Vni3KEM k onECHBaeMowy HBJiaeTCH onocod XHMOTec- 
koh odpadoTKB nojmKpBCTajuraqecKzx ajnaa3HHX arperaioB, cHHre- 

3H00BaHHHX B IipHCyTCTBHB KaiaO3aT0 pOB Ha OCHOB3 . HHKSJIH H 

xpoMa, nyTeM B03«eHCTBBH MBHepajr&Hlix kt<cjiot npa HarpeBaHHH , 

B TOM HHCJie CMeCBK) KOHneHTpapOBaHHHX a30THoa a cepHpft 
khcjtct, cosepjsameft or 10 mo 2Q % H//0g b B z 9>0 ti . 

9tot onocod odpadoTKB ae rro3BOjmeT y^y^aHTB MexaHH^ecrae 
CBoiJcTBa nojiHKpBCTajuiH^ecKBX anMa3Hnx arperaTOB, TaK kbk 
Bono7iB30BaBse TaKoro cHJi&Horo oKHCJrarejiH, kbk cwecs a30THoft 

B CepHOfi KHOKOT, HDHBOJIBT K HajOteHHX) H DOIHOCTH B yMeHBffleHHiO 

adp3323H0ii chocoOhocte anMa3HHX arperaroB. 

UejiBX) B30d oeTeHMH HBJraeTCff noBKmeHHe adpa3HBHOH cnocod- 
hocth ajrMa3HHX arperaroB. 

3to BocTaraeTcH TeM, hto nojEHKpHCTaJUBraec-- 

KB8 8JIM33H, CHHT 6 3H pOB3 HHHe B BpHCyTCTBBH HHKeJM B XpOMa, 
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odpadaTHBaOT um 2D-I00°C cMecBio cojihhoK 

KHOJioiH^KOHneOTpamra 35-38 % f a30TH.oii khcjiothjKohii8ht pbuhh 
61-68 % h bohh b odteMHHX OTHomeHHHX or 1:1:1 ao 1:1:2. 
npeano^TBTejiBHO BecTE odpadoricy b Te^enne 10-15 mhh •. 

OpjIHIBTeJIBHHMH II pH3HSKaMH CllOCOCSa SIBJIB&SCR KCnOJIE30- . 

BaHHe caadoro omcjimeim, onpeaejieHHoe cooTHOineHHe HHrpanHeH- 

TOB OKHCJEEET 6 JIBH03 CMeCH H TeMH6p3Typa OdpadOTKH OT 20 so I00 o C. 

TexHo^orza cnocoda coctoht b cjLexvzmM, B cviecB, 

COCTOan^K) H3 C(HKE08 KHCJtOTK,KOHUe.HXpaUJra. 35-38 a30TH0g 
KBCJIOTHjKOHIieHTpailEH 61-88 £ H SBCTJUWBpOBaHHOa BO£H, B3OTHX. 

b odteMHHx oTHO'ueHHHx or 1:1:1 50 1:1:2, no.MeraaOT 'noOTKOHCTaji- 
jBreecKHe aJiMa3HHe arperaTH, pHHTe3HpoBaHHH3 b npHcyTCTBHB 
cnnaBa Ha ocHOBe HHka.na' a xpowa, h Buaep^cKBaOT . npa. 

20^ b Te^eHHe, npawepHO 5 ^ac j jKido cviecB HarpeBsur 
HO I00°G. b Bps ms BHueiosKH ajivasoB b cwecB cocTaBJiaeT 
10-15 mhh . 3ateM cmscb cOTBarar, n ojihk dkct ojunm ecKHe 
a^K33HHe arparaTH npoMUBasr jpHCTHJHiHpoBaHHOH* Bonoit jpm 

yjISJieHHH 0CT8TK0B CMeCB H UDOCyfflHBaOT . 

IIpHMep i. Cto nojiUKpHCTaJuraqecKHX aJiM33HHX arperaTOB 

C MHKpoCTpjKTypOit KsfeoHSHO, CHHTe 3H pOB3 HHHX H3 rpa$HTa, Map- 

kh MT-OCHj b n pzcy t ctbhh cnjiaBa. conepscamero HHKejn> a 
xpoiw b OTHoaeHHH 4:1, oCpadaTHBasn 1 cmscbh) ccwkthoh" kbcjioth 7 
KOHaeHTpanHH 35-38 % Ha30TH0fi KHcaoTH,KOHneHTpauHH 61-68 %, 
H aHCTHJWHpOBaHH08 BOB.H 3 OOfceMHOM OTHOTieHBH 1:1:1 E.pJ^T0M- 

nepaType IOO^C 3 Te^eHae 15 mhh . ^fecTB odpa3Uos ~ 5 %■ 
paapymaeTCff. Hoone odpadoTKH arparaTH npoMHBaraT «HCTHJirapo- 

BaHHOH BOEOfi H HCOCyflUBaOT • IlOCJie XHMOTeCKOH OdpaC50TKB 50 t 



ajmsasHHX arperaTOB. siMeor adpe3BBHy» cnocodHOCTB CBagg 

800. 10 3 Mr/Mr, a 50 odpadOTKH 50 # aJBiaaHHX arperaTOB 

HMeror. adpa3UBHys) cnocodHOCTB /50*I00/xI0 3 mt/mt. 

nojEEKpHCTaJunnecKiie 8Ji«a3HHe arperam, odpadoraHHue 
coiyiacHO n pentose HHOwy cnocody, odjranaOT noBHiaeHHOfi adpa3HB- 

HOft CnOCOdHOCTBOynOBHaieHHOK H3H0C0CT0HKOCTBB, *IT0 H03BCWIH&T 

yBejiHHBTB cpoK caysdH anws3Boro hhct py mshts h yjjyiaoiTB ero 
Ka^ecTBO. 

KpoMe Toro, npeuJioseHimii cnccod aaei? bo3MOXhocts npoBec- 
th ordop arperaTOB, nparoiHHX .ps nsroT oBJieHM oitHOKpacTajiB- 
Horo HHCTpyMenra. 

AHSJIOrBHHHM CIipCOdOM MOSHO yj^qfflHTB MeXSHEraeCKKS CBOft- 

craa uojiek pHCTajWOTecKHX aJiMa3Hax arperaTOB, cHHTe3KpoB3HHHx 
b n pBcy t ctbhh apyroro xaTaHB3aTopa, npi cooTBeTCTBy xaiieM 
nosdope NMttepaabHHX khc^ot. 

fOON^Jia B30<3peTeHBH 

I, Cnocod XHftmecKoa odpadOTKH noOTKpncTa7um«iecKiix ammz- 
hhx arperaTOB, cbhtssh pob3HHbix b n psicy tctbhh KaTajni3aTopa- 
cmiaBa Ha ocHOBe hhk6jih h xpo&ra , nyieM B03aeacTBna MHHepaJtB- 
hhx khoiiot npa HarpeBaHHH, ownreaioiHHitcfl TdM, *jto, c iisjibk) 
noBHuemw adpa3HBHofi cnocodHOCTB ajLva3HHX ameraTOB, six 
odpadaTusa«OT npa 20-IOO°C CMecB© cawHOii kbcsjio- 

TH, KO HIK HT pSUBB 35-38 %, a30TH08 KKCJIOTl^KOHIieHPpailKB 61-68 % 

a B02H b odteMHHX cooTHoaieHaax ot 1:1:1 no 1:1:2. 
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2. Cnocod no n. I, vsxmaKw&cii TeM, ito odpadoricy BenyT 
b TeneHHe 10-15 mn; 

HCTO^HHKH HHjopMainiH, npHHHTHS BO BHBM3HH8 UpH 3KCnepEH- 
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(54) Method of chemical treatment of polycrystalline diamond aggregates 

The invention pertains to the field of manufacturing machine parts and tools that have 
polycrystalline superhard aggregates such as diamonds of the ballas and carbonado type, 
particularly crown bits, drilling bits, abrasive wheels, burnishers, and pencils for truing abrasive 
wheels, cutters and dies. 

Various methods of improving the properties of grains of abrasive materials, including 
diamonds, are known, by applying a layer of porous or crystalline silicon carbide to the surface 
of the diamond in a gaseous medium at temperatures of 1,300-1,500°C [1] or by heat treatment 
of the grains in a vacuum at temperatures of 1,500-1,600°C and in a vacuum of MO" 4 - 10-10 -5 
mm of mercury column [2]. 

These methods are not suitable for improving the properties of polycrystalline diamond 
aggregates, which will be graphitized at such high temperatures, due to the presence of catalyst 
metal in them (as attached foreign material). This will lead to a decrease in their strength and 
abrasive ability. 

There is also a known method of improving the resistance to wear of abrasive items, 
according to which the diamonds are coated with metal [3]. This method is not suitable for 
improving the mechanical properties of polycrystalline diamonds, since such a coating cannot 
increase the aggregates' abrasive ability. 

The method that is most similar to the one being described here is a method of chemical 
treatment of polycrystalline diamond aggregates synthesized in the presence of catalysts based 
on nickel and chromium through the action of mineral acids along with heating, including a 
mixture of concentrated nitric and sulfuric acids containing from 10 to 20% HN0 3 in H2SO4 [4]. 

This method of treatment cannot improve the mechanical properties of polycrystalline 
diamond aggregates, since the use of such a strong oxidizing agent as a mixture of nitric and 
sulfuric acids leads to a drop in strength and a decrease in the diamond aggregates' abrasive 
ability. 

The purpose of the invention is to improve the abrasive ability of diamond aggregates. 

This is achieved by treating polycrystalline diamonds synthesized in the presence of 
nickel and chromium. The treatment is done at 20-1 00°C with a mixture of hydrochloric acid 
(35-38% concentration), nitric acid (61-68% concentration) and water in volume ratios from 
1:1:1 to 1:1:2. It is preferable for the treatment to last 10-15 min. 



The method's distinctive features are the use of a weak oxidizing agent, a certain ratio of 
the oxidizing mixture's ingredients and a treatment temperature from 20 to 100°C. 

The method's technology consists in the following. Polycrystalline diamond aggregates 
synthesized in the presence of an alloy based on nickel and chromium are placed in a mixture 
consisting of hydrochloric acid (35-38% concentration), nitric acid (61-68% concentration) and 
distilled water in volume ratios from 1:1:1 to 1:1:2 and held at 20°C for 5 h, or the mixture is 
heated to 100°C and diamonds are kept in the mixture for 10-15 min. Then the mixture is poured 
off, the polycrystalline diamond aggregates are rinsed with distilled water to remove residues of 
the mixture and dried. 

Example 1. One hundred polycrystalline diamond aggregates with a carbonado 
microstructure, synthesized from graphite of grade MG-OSCh in the presence of an alloy 
containing nickel and chromium in a ratio of 4:1 are treated with a mixture of hydrochloric acid 
(35-38% concentration), nitric acid (61-68% concentration) and distilled water in volume ratio 
1:1:1 at a temperature of 100°C for 15 min. Part of the specimens, ~5%, is destroyed. After 
treatment, the aggregates are rinsed with distilled water and dried. After the chemical treatment, 
50% of the diamond aggregates have abrasive ability above 600- 10 3 mg/mg, while before the 
treatment 50% of the diamond aggregates have abrasive ability of (50-100)-10 3 mg/mg. 

Polycrystalline diamond aggregates treated according to the proposed method have 
higher abrasive ability and improved resistance to wear, which increases the service life of a 
diamond tool and improves its quality. 

In addition, the proposed method makes it possible to select aggregates suitable for 
manufacturing a single-crystal tool. 

The mechanical properties of polycrystalline diamond aggregates synthesized in the 
presence of a different catalyst can be improved by a similar method with the proper choice of 
mineral acids. 

Claim 

1. The method of chemical treatment of polycrystalline diamond aggregates synthesized 
in the presence of a catalyst alloy based on nickel and chromium through the action of mineral 
acids along with heating differs in that for the purpose of improving the diamond aggregates' 
abrasive ability they are treated at 20-1 00°C with a mixture of hydrochloric acid (35-38% 
concentration), nitric acid (61-68% concentration) and water in volume ratios from 1:1:1 to 
1:1:2. 

2. The method according to item 1 differs in that the treatment can be done in 10-15 min. 
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